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Summary

Problem: Military health-care planners need to have the capability to casily detect, sample, and
analyze any ICD9-CM illness or injury based upon a number of ancillary vanables including age,
race, sex, service branch, ship type, pay grade, and occupation if they are to provide the best health-
care possible.

Objective: To provide military health-care planners with a integrated system of computer
programs that will significantly improve the ability to access various medical files, allowing for the
continued monitoring of the health and medical needs of U.S. military personnel.

Approach: A system of computer programs are being developed using the latest object-oriented
technology designed to run on IBM-compatible PCs under the windows operating environment.
The system Epidemiclogical Interactive System (EPISYS) consists of a number of user modules,
epilimit, epibase, episam, epimips and a utilities module, designed to werk as a integrated system.
These modules each provide a useful function, and additional modules can be added as required.

sults: A cystem was developed to give researchers and medical planners the capability to easily
detect, sample, and analyze any 1CD9-CM illness or injury based upon a number of variables
including age, race, sex, service branch, ship type, pay grade, and occupation. These programs will

significantly improve the ability to access various medical files, and will provide investigators with
an integrated system of computer programs for health monitoring and medical projection needs.

Conclusions:  Providing medical researchers and military health-care planners with 4 system of
computer programs to rapidly access medical information greatly assi-'s them with making
research, clinical, and management decisions. The work to integrate EPISYS, SAMS, and other
medical systems will be studied in an effort to expand the utility of the system.
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1.0 INTRODUCTION

The goals of this project were to complete the spectfication and design of a computerized
system to accomplish the following tasks:

* create methods to incorporate ICD9-CM incidence rate numerator and denomtinator data
from all sources and automatically update analyses;

* specify 2 common format and framework for uie maintenance of ICD9Y-CM incidence rate
numerator and denominator data from all sources; and

* create methods for the surveillance of ICD9-CM iacidence rates and for the detection and
flagging of rates tha exceed predefined thresholas.

Methods for incorporation of data from both inside and outside of the Naval Health Research
Center (NHRC) was developed. The system design incorporates new data in a manner that makes
it readily accessible to NHRC investigators and at the same fime improves baseline incidence rate
estimation. Data thai can be handled includes historical data as well as data resulting from the
sampling scenaric developed under the previous Southwest Research Associates (SRA) contract.
The system is designed to efficiently handle very large data sets, such as those maintained by the
Argonne National Laboratory. System design allows automatic updating of sampling and analysis
methods developed previcusly. System design also includes detecting and flagging ICD3-CM
incid- 1ce rates that fall outside of predetermined threshold limits.

The sysiem, when fully implemented, will result in a powerful databasing, analysis, and
surveillance system. Based on inputs from NHRC investigators, the system ultimately puts NHRC
personnel in close: touch with vast amounts of historical data and relieves them of the burden of
manually extracting [CD9-CM rate data on a case-by-case basis.

During this project, specifications were developed and computer programs developed, tested,
and validated. Incorporation of outside data and creation of databases was limited to testing and
validating the computer programs.

An additional task was to modify the Medical Information Projection System (MIPS) so that
it could be incorporated into the overall system design. This task involved improving the user
interface and modifying the supporting file struciures; the overall objective was partially
accomplished during this project. Additional work remains to be completed.




2.0 SYSTEM OVERVIEW

The overall systery inciudes four computer software systems plas a fifth semi-automated
function. All five major system compuonents are completely interconnected and integrated by
means of user-friendly interfaces. T: * major components of EPISYS are (1)
semiautomated data extraction, (2) Epibase, | v Epilimit, (4) Episam, and (§) Epimips. The
major data files at the heart of the sysiem are v . Common Data Format (CDF) files. Figure |
shows the structure of the overall systen (EFISYS) and the flow of data and information.

Data Files and ) N Data Files and
Information ————— ch;?:l;;rir;;led ﬁ Information
External to NHRC ' Maintained by NHRC

:

Common Data Format
Files
Maintained by NHRC

[}

Ep;base
User-Controlled
Analytical Data

. Preparation *

A i [ 1 ’

- I '
Epilimit -] — . EJCnsam =
User-Controlled -t » ser-Controlled
Threshold Detection DNBI Sampling

and Analysis
1

Y

Epimips
User-Controlled
Projection and
Analysis System

FIGUERE 1. Structure and data flow of FPISYS. Lines and arrows indicate the flow of
information ameng system components.

EPISYS is designed to be run from a single wser-intertace program and is controlled
from an IBM-PC workstation. All of the major funcuons (except semiautomated data
extraction) are performed on an IBM-PC workstation. The systera performs the following
tasks:

* accepts data from all sources, both inside and cutside of NHRC:
* extracts and formats the data;

» performs surveillance for rates outside of set ‘norms’™;
 perforis sampling specification and multivariate analysis;

+ performs rate projection analysis.




Semiautomated datic extraction accepts new data into EPISYS and formats it tor use by all
other components of the systent: this fuaction and the CDF files are descibed in section 2.0 of this
report. Epibase performs vartous database functions plus the actual data extraction: sectiop 4.0 of
this report describes Epibase. Epilimit performs surveillance of ICDY-CM incidence rates as new
data enters the system or on demand; section 5.0 describes Epilinut. Episam performs various
statistical analyses and specifics sampling requirements; it is described in a previous report 1o
NHRC titled “Development of a Sampling Strategy for Discase and Non-Battle Injury (DNBI)
Data Rates.” Epimips nrojects expected incidence raies: a detailed description will appear in a later
report to NHRC.




3.0 SEMIAUTOMATED DATA EXTRACTION AND CDF FILES

This function is the 1 un entrance point for information into EPISYS. It can only be
partially automated becausc cach new data set accepted will be in a different tormat. For cach
individual case of new data input. ddjustments to the format and logic of the input programs will
be required. In all coses, however. output to the CDF files will be 1n the same format.

As currently performed for NHRC projects, data extraction is on u project-by-project
basis and is extremely time-consuming, often taking days of computer time and weeks of real
time. In addition, the same data extraction is sometimes repeated tor different projects. Initial
data extraction, as part of EPISYS, will still b2 time-consuming; not much can be done about
that. However, extraction will enly be performed once for each new data input and will always
produce consistently formatted CDF files. The CDF files will then provide a rapid means of
accessing data for individual projects. Common Data Format files wili be in both ASCII and
dBASE formats, allowing for the widest possible utility.

The Semiauvtomated Data Extraction process will be pertormed on the VAX system and
will be entirely under the control of an EPISYS manager. Common Data Format files will be
available on the VAX hard drives and will be archived on magnetic tapes. The general user will
have "read-only” access to the CDF files through Epibase. Only the EPISYS manger will be
able to modify or update the CDF files.

Table 1 gives the complete format for CDF rate denominator files. The file specification

was carefully designed to contain all variables and information considered necessary for NHRC
projeci use. The format is the same for ASCII VAX, dBASE. and IBM-PC dBASE files.

TABLE 1. CDF File Format {for Rate Numerator Data Files

1 - Social Security Number Character 9
2 - Date of Birth Integer 5

3 - Abbreviated Name Character 10
4 - Sex Integer |

5 - Race Integer 1

6 - Service Rranch Integer 1

7 - Pay Grade Integer 2

8 - Rate Codc Integer 2
9 - Duty UIC Character 5
10 - Plattform Integer 2
11 - Ocean Code Integer 2
12 - Treatment Date Integer S
13 - Treatmen: UIC Character 5
14 - Visit Number Integer |
15 - Return to Duty Logical l
16 - Diagnosis/Class | Integer 3.2
17 - Diagnosis/Class 2 Integer 32
18 - Diagnosis/Class 3 Integer 3.2
19 - Age Integer 2




The CDF format is a sysiem of two types of related files, The first file type, (varnables |
through § - Table 1), contains ume-invariont personiel data. The other file type, (an index to the
first {iic ype plus variables 6 through 19 - Tabie 1), contains tme-varving dat. This indexed
structure reduces data repetition and thus the size of the overall database. Most CDF file data is
coded. Table 2 shows the esseatial structure of the codes and contains definitions for most of the
variables. Tables 3 through 6 contain codes for the foliowing variaples: Major 1ICDY9-CM
Categories, Minor ICD9-CM Categories, Plattorms, and Ocean Regions.




TABLLE 2. Detinitions tor CDEF Rate Numerator Data Files

1 - Social Security Number - Y-digit number withouot ="
2 - Date of Birth - madified Julian date (days simee 01/0171920)
3 - Abbreviated Namie - hisstimitial, maadle imuall fuse S letters o Last name
4 - Sex - coded (1,2 male, female
3 - Race - coded (1,2.3) white, black, other
6 - Service Branch - coded (1,2) USN, USMC
7 - Pay Grade - coded (E1. E2.......09)
8 - Rate Code - coded (1.2,.......99)
9 - Duty UIC - 5 character UIC or RUC
10 - Piatform - coded (1.2,.....47)
Il - Qcean Code - coded (1.2,......14)
12 - Treatment Date - modified Julian date (days since 01/01/1930)
13 - Treatment UIC - 5 character UIC or RUC
14 - Visit Number - visit sequence (1,2....)
15 - Return to Duty - logical (Y/N)
16 - Diagnosis/Class 1 - coded (5-digit ICD9-CM as modified by NHRC)
Diagnosis - coded (minor ICD9 category (1.2........, 130)
Class - coded (major ICDY caicgory (1.2.......29)
17 - Diagnosis/Class 2 - secondary, ccded (same as 16)
18 - Diagnosis/Class 3 - tertiary, coded (same as 16)
19 - Age - age of patient at time of treatment

TABLE 3. Major ICD9-CM Codes and Categories

Code | Major ICD9-CM Category

Viral Diseases

Bacterial Diseas2s

Mycobacterial Discascs

Rickettsial iMiclases

Chlamydial Diseases

Sexualiy Transmitted Diseases

Fungus Diseases

Spirochete-Caused Diseases

Protozoal Diseases

| Ectoparasites

I Worm-Caused Diseases

12 Diseases of Uncertain Etiology

i3 Neoplasms

14 Endocrine/Nutrition/Metabolic Diseases
15 Diseases of Blood/Blovd-Forming Organs
16 Mental Disorders

jasiiNalla SIS o RV BN N S N

17 Diseases of Nervous System/Sense Organs
18 Diseases of Circulatory System

19 Diseases of Respiratory System

20 Discases of Digestive System

21 Diseases of Genitourinary System

22 Conditions of Pregnancy/Childbirth
23 Discases of Skin/Subcutaneous Tissue
24 Discas2s of Musculoskeletal System
25 Congeniral Anomalies

26 Perinaial Morbidity/Mortality

27 Svmptomatic/Lil-Defined Conditions
28 Accident/Poisomng/Violence

29 Supplementary/Specizal Conditions

!
1




TABLE 4 Mino ICDY-CM Codes and Catecornes

Mot
Cade| Code | Minor Category

i 2 Cholera

2 2 Typhoud bever

R 2 Paratyphoid Fever

4 2 Other Salmonella Infections

S 2 Bacillary Dysentery

6 2 Bacillary Food Powoning

7 9 Amecebiasis

8 9 Other Protozoal Intestinal Diseases
10 2 Diarrheal Diseases
12 3 Tuberculosis of Pulmonary
13 3 Tuberculosis of Other Respiratory
14 3 Tuberculosis of Meninges . Central Nervous System
15 3 Tuberculosts of Intestine/Peritoneum/Mesenteric
16 3 Tuberculosis of Bones and Joints
17 3 Tuberculosis of Genitourinary System
18 3 Tuberculosis of Other Organs
19 3 Tuberculosis, Disseminated
20 3 Tuberculosts, iate Effects
21 3 Tuberculosis, Unspecifed Site
22 2 Plague
23 2 Tularemia
24 2 Anthrax
25 2 Brucellosis
26 2 Gianders
27 2 Melioidosis
28 2 Rat-Bite Fever
29 2 Other Zoonotic Bacterial Diseases
30 2 Leprosy
31 3 Other Mycobacterial Diseases
32 2 Diphtheria
32 2 Whooping Cough
34 2 Streptococcal Sore Throat/Scarlet Fever
3s 2 Livsipelas
36 2 Meningococcal Infections
37 2 Tetanus
38 2 Septicemia
kY 2 Other Bacterial Diseases
40 ] Acute Pohiomyelitis
4] i Ascptic Meningitis (Enterovirus)
42 ! Other Enteroviral Discases of the Central Nervous System
43 1 Smallpox
44 1 Cowpox
45 1 Chickenpox
46 I Herpes zoster
47 | Herpes simplex
4R ! Measles
49 i R abelia

I

50

Other Viral cxanthemata




TABLE 4. (continued)
Major
Code | Code | Minor Category
51 1 Yellow Fever
52 1 Dengue
53 1 Mosquito-Berne Viral Encephalitis
54 I Tick-Borne Viral Encephalitis
55 1 Unspecified Arthropod-Borne Encephalitis
56 1 Acute Encephalitis, Epidemic
57 1 Viral Encephalitis
58 1 Arthropod-Borne Hemoirhagic Fever
59 1 Epidemic Hemorrhagic Fever
60 1 Other Arthropod-Borne Diseases
61 ] Viral Hepatitis
62 1 Rabies
63 1 Mumps
64 4 Psittacosis
65 1 Coxsackie Virus Diseases
66 1 Infectious Mononucleosis
67 S Trachoma
68 1 Other Viral Disease Conjunctiva
69 I Other Viral Diseases
70 4 Louse-Borne Typhus
72 4 Tick-Borne Rickettsiosis
73 4 Other Rickettsiosis
74 E Moaiaria
75 9 Leishmanic
76 9 American Trypanosomiusis
77 9 Other Trypanosomiasis
7 g Kelapsing Fever
80 6 Syphilis, Congenital
81 6 Syphilis, Early Symptomatic
82 ) Syphillis, Early Latent
83 6 Syphillis, Cardiovascular
84 6 Syphillis, Cenual Nervous System
85 6 Syphillis, Other and Unspecified
86 6 Syphills
87 €& Gonococcal Infections
88 6 Other Venereai Diseases
&9 8 Leptospirosis
90 ] Vincent's Angina
91 8 Yaws
92 8 Pinta
93 8 Other Spirochete Infections
94 7 Dermatophytosis
95 7 Dermatophytosis, Other and Urspecified
96 7 Moniliasis
97 7 Actinomycosis
98 7 Coccidiemycosis
13-

———



TABLE 4 (continued)

Major
Code | Code | Minor Category
100 7 Blastomycosis
101 7 Other Mycoses
102 | 11 Schistosomiasis
103 | | Other Trematode infections
104 | 11 Hydatidosis
105 | 11 Other Cestode Infections
166 | 11 Trichiniasis
107 | 11 Filanal Infections
108 | 11 Ancylostomiasis
109 | 11 Other Intestinal Helminthiasis
110 | 11 Other and Unspecifizd Helminthiasis
111 | 11 Unspecified Intestinal Parasitism
112 9 Toxoplasmosis
113 6 Urcgenital Trichomoniasis
114 | 10 Pediculosis
115 | 1 Acariasis
116 | 10 Other Infestations
117 | 10 Other Arthropod Infestations
118 | 12 Sarcoidosis
10027 13 Neoplasms
1003} 14 Endocrine/Nutrition/Metabolic Diseascs
1004 15 Diseases of Blood/Blood-Forming Organs
10051 16 Mental Disorders
10C61 17 Diseases of Nervous System/Sense Organs
1007| 18 Diseases of Circulatory System
1008} 19 Diseases of Respiratory System
1009| 20 Diseases of Digestive System
1010} 21 Diseases of Genitourinary System
1011} 22 Conditions of Pregnancy/Childbirth
1012) 23 Diseases of Skin/Subcutaneous Tissuc
10131 24 Discases of Musculoskeletal System
1014 25 Congenital Anomalies
1015} 26 Perinatal Morbidity/Mortaiity
1016] 27 Symptomatic/Hi-Defined Conditions
1017) 28 Accident/Poisoning/Violence
1018 29 Supplementary/Special Condition




TABLE 5. Plattorm Codes, Designations, and Definitions
Code | Designation | Platformy/Ship Type
1 Ashore Station Ashore
2 AE Ammunition Ship
3 AF Combat Stores Ship
4 AFS Combat Stores Ship
5 AGF Miscellaneous Command Ship
6 AGS Survey Ship
7 AGSS Survey Ship
8 AO Oiler
9 AOE Fast Combat Support Ship
10 AOR Replenishment Oiler
11 AR Re air Ship
12 ARL Repair Ship
13 ARS Salvage Ship
14 AS Submarine Tender
15 ASR Submarine Rescue Ship
16 ATF Fleet Tug
17 BB Battle Ship
18 CA Cruiser
19 CG Guided Missile Cruiser
20 CGN Nuclear Guided Missile Cruiser
21 'Y Attacl ircraft Carrier
22 CVA Assauiv Aircraft Carrier
23 CVS Aircraft Carrier
.4 DD Destroyer
25 DDG Guided Missile Destroyer
26 FF Frigate
27 FFG Guided Missile Frigate
28 LCC Amphibious Command Ship
29 LH2 Amphibious Assaul Ship
30 LHD Amphibious Transport Dock
31 LKA Amphibious Cargo Ship
32 LPD Amphibious Transport Dock
33 LSD Landing Ship Dock
34 LST Landing Ship Tank
35 SS Submarine
36 SSBN Nuclear Ballistic Missile Submarine
37 SAN Nuclear Attack Submarines




TABLE 6. Ocean Region Codes. Nesigrations und Definiions

Code Designation Occan Region
1 Al Atlantic Ocean, Northwestern
2 A2 Arctic Ocean
3 A3 Caribbean Sca and Gulf of Mexico
4 A4 Atlantic Qcean, Southern
S AS Atlantic Ocean, Northeastern
6 A6 Mediterranean Sea
7 A7 Persian Gulf and Red Sca
8 Pl Pacific Ocean, Northeastern
9 P2 Pacific Ocean, Central
10 P3 Bering Sea
11 pa Pacific Ocean, Western
12 P5 Pacific Ocean, Southeasiern
13 P6 Indian Ocean
14 P7 Antarctic Ocean




4.0 EPIBASL: DATA SPECIFICATION AND EXTRACTION

The Epibase program is the heart of EPISYS. Epibase operates on the CDF files and extracts
data in a format that is compatible with the rest of the system. Epibase produces both ASCIl and
dBASE files as specified by the user. Epibase consists of two main functions: (1) data structure
definition and (2) data extraction. Data structure definition functions include defining the
independeni variable structure of the data to be extracted as well as saving and restoring, reviewing,
and orinting definitions. All functions are menu-driven.

The data structure definition functions are used to specify the independent variables for
creation of CDF files. Data structure definitions are based on the follcwing independent variables:

* major and minor ICD9-CM categories,

* sex,

* age group at time of treafment,

* service branch,

* pay grade at time of treatment,

+ assignment piatform (ashore and afloat) at time of treatment,
* location by oceanic region at time of treatment,

* rate/occupation code at time of treatment,

* treatment data.

The dependent variables extracted are ICD9-CM incidence rates. Rate data can be extracted
as total number of incidences or can be normalized to predefined denominators.

The data ex'raction functions perform the actual data extraction from the CDF files and
produce ASCII and dBASE files. Data extraction functions include actual data extraction. creation
of new data files. and reviewing and printing data.

The following sections contain detailed descriptions of Epibase and can be used as a guide.
Epibase is run from an IBM-PC workstation. Actual data extraction is performed on a VAX
system. The extracted data is then usually transterred to the IBM-PC for further processing and
analysis.

4.1 Basic Operation of the Program
Epibase 1s a completely menu-driven system. Three actions are required of the user; these are

incorporated into three types of screens: (1) menu screens, (2) category selection screens, and (3)
direct input screens. The following keys are used for all operations:

UP ARROW move up one item; if at top, go to botiom
DOWN ARROW move down one item; if at bottom, go to top
HOME move to first item

END move to last item

ENTER select highlighted item

ESC causes program o exil some screens

The most common operation is menu selection, there are two ways to select menu items: (1)
press “ENTER™ when a menu iiem is highlighted, and (2) press the menua item letter. Descriptive

-17-




messages appear at the bottom of all menu sereens to aid in menu selection. When a menu tem is
highlighted, an appropriate message appears. When a menu item is selected in error, an error
message appears. After reading the message, press any key to return to the menu,

Category selaction screens are used to sciect multiple iters from the list that appears on the
screen. To select a category, highlight it and then press “ENTER™. An asterisk will appear beside
the selected it. m to indicate that it has been selected. The selection process can be repeated as many
times as necessary. To “deselect” an item. hignlight the item and then press "ENTER.” The
asterisk will disappear, indicating that the item 1s no longer selected. All category selection screens
have a “Return to Previous Menu™ item at the bottom of the selection list; when through making
selections, highlight this item and press “ENTER.”

Direct data entry screens require the user to type in requested information. The requirement
for a direct data entry is indicated by the appearance of a query followed by a highlighted data entry
block and then press “ENTER.” Direct data entrics are error checked to the extent possible. If
nothing seems to happen when a value is entered, it probably means that the wrong data type was
entered; for instance, a letter instead of a number. If a context error is made, an error message will
return to the appropriate menu.




4.2 Entering and Saving a New Data Structure Definition

In this sccuon, a data structure definition named "TEST1" is created step by step and then
saved. When Epibase 15 invoked, the menu shown o Figure 2 appears. Select "A. Define Data
Structure.” The "Data Structure Control” menu (Figure 3) will appear. Select "A. Create/Edit
Definition"” and the "New/Edit Data Structure” menu (Figure 4) will appear.

MAIN OPTIONS MENU

Define Data Structure
Extract Data
Exit Program

D@

FIGURE 2. The Main Options Menu.

DATA STRUCTURE CONTROL

Create/Edit Definition

Select Existing Definition
Review Active Definition
Print Active Definition

Save Aciive Definition
Return to Main Opticns Menu

AmONWy

el
——

FIGURE 3. Data Structure Control Menu.

NEW/EDIT DATA STRUCTURE

ICD9-CM Categorics

Sex Categories

Age Groups

Service Branch Categories
Platform Categories
Oceanic Region Categories
Rate/Qccupation Code
Inclusive Dates
Calculation Parameters
Cancel All Changes
Return to Main Options Menu

FeSZOTmONEe

FIGURE 4. New/Edit Data Structure M- nu.
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To proceed with the data structure definition, select each of the items of the "New/Ldit
Data Structure” menu (Figure 3) 1n turn. Note that an stem can be repeated as many times as
necessary.

4.2+ Specifying ICD9-CM Categorics

Select "A. ICD9-CM Categories” (Figure 4). The "Data Definition ICD9-CM Catcgorics”
menu (Figure 5) will appear. liems A throngh C will automatically make the appropriated entry ;
the Data Strvcture Definition. Items D through F require the user to select specific ICD9-CM
categories. Only one item can be selected. The item selected can, however, be changed at a later
tim2. After an ICD9-CM selection is completed, the program will display a message to that effect
and then return to the "New/Edit Data Structure” menu (Figure 4).

T

DATA DEFINITION - ICD9 CATEGORIES

Combine All Categories

Specify All Major Categories

Specify All Minor Categories

Specify Individual Major Categories
Specify Individual Minor Categories
Specify Single 5-Digit ICD9-CM Code

—al e

e~ et
———

"wmmpﬁW?

FIGURE 5. ICD9-CM Selection Control Menu.

The following lisi describes the values extrac.ed for cach of the menu items (Figure S):

all ICD9-CM categories iumped togeiher,

each of the 29 major ICDY-CM categories separately,
cach of the 130 minor ICD9-CM categories separately,
cach user-specificd major ICD9-CM category,

each user-specified minor ICDY-CM category,

a single ICD9-CM (NHRC Modified) code.

TmoQ% e

‘fo specify major ICD9-CM categories, select "D. Specity Individual Major Categories”
(Figure 5). The "Select Major ICD9-CM Categories” selection screen (Figure 6) will appear.
Follow the instruction in section 4.1 to select major ICD9-CM categories. Exit when done. The
program will return to the "Data Definition 1CD9-CM Category” menu (Figure 4). display a
message. and then return to the "New/Edit Data Structure” menu (Figure 4).




To specity ninor ICDY categories, select item "E. Specity Individual Mmor Categories”
(Figure §). The "Sclect Minor ICDY Categories™ menu (Figure 7) will appear. Select a category
from the list in Figure 6 and the appropriate category selection screen will appear.

As an example, sclect item A, Viral Diseases” trom Figure 7. The "Select Viral
Discases” selection screen (Figure 8) will appear. Follow the instruction in section 4.1 to sclect
minor 1CDY viral disease categories. Note that the process (beginning with Figure 7) can be
repeaicd as many times as necessary.

SELECT MAJOR ICD9 CATEGORIES

Viral Disease Mental Disorders
Bacterial Diseases Nervous System/Sense Organs
Mycobacterial Diseases Circulatory System
Rickettsial Diseases Respiratory System
Chlamydial Diseascs Digestive System
Sexuaily Transmitted Diseasss Genitourinary System

| Fungus Diseases Pregnancy/Childbirth
Spirochete Diseases Skin/Subcutaneous Tissue
Protozoal Diseases Musculoskeletal System
Ectoparasites Congenital Anomalies
Worm-Caused Diseases Perinatal Morbidity/Morality
Discases of Uncertain Etiology Symtomatic/lil-Defined
Neoplasms Accident/Poisoning/Violence

! Endocrine/Nutrition/Metabelic Suppicnenin y/Special Condition
Blood/Blood-Forming Organs

Return to Previous Menu
L

FIGURE ¢. Major ICD9 Category Selection Screen.

l SELECT MINOR ICD9 CATEGORIES

Viral Diseases

Bacicrial Diseases
Mvycobacterial Discases
Rickettsial Diseases
Chlamydial Diseases

Sexually Transmitted Diseuses
Fungus Diseases

Spirochete Diseases

Protozoal Diseases
Ectoparasites

Worm-Caused Diseases
Diseases of Uncertain Etiology
Other Diseases and Conditions
Return to Previous Menu

ARECACTZOTmON®W

FIGURE 7. First Screen in Selection Process for Minor ICDY Categories.

1-

-




SELECT VIRAL DISEASES

Measles Tick-Borne Viral Encephalitis
Rubella Unsp. Arthropou-Borne Encephalitis
Chickenpox Acute Encephalitis, Epidemic
Herpes zoster Viral Encephlitis
Herpes simplex Arthropod-Borne Hemorrhagic Fever
Smallpox Epidemic Hemoirhagic Fever
Acute Poliomyelitis Other Arthropod-BorneViral Discases
Aseptic Meningitis (Enterovirus) Viral Hepatitis
Other Enterovirus Disease Rabies
Cowpox Mumps
Other Viral Exanthemata Coxsackie Virus
Yellow Fever Infectious Mononucleosis
Dengue Other Viral Diseases, Conjunctiva
Mosquito-Borne Viral Encephalitis Other Viral Diseascs

Return to ICDY Selection Menu

ITIT I O BA " ~fq
FIGURE 8. Minor ICD9 Cuatezory Selection Screen

There are 13 category selection screens similar to Figure 8, one for each of the menu
items "A" through "M" of Figure 7. After each exit from one of the 13 category selection
screens, the "Select Minor 1CD9 Categories” menu (Figure 7) will appear. Exit from Figure 7
when satisfied with the selections. The program will return to the "DATA DEFINITION - ICD9
CATEGORIES" menu (Figure 5).

To specify a 5-digit ICD-9 code, select "F. Specify Single 5-Digit ICC9 Code” (Figure
9). When the query appears, enter the desired code and press "ENTER.” In this example,
"30275" is entered.

DATA DEFINITION - ICD9 CATEGORIES

Combine All Categories

Specify All Major Categories
Specify All Minor Categories
Specify Individual Major Catetories
Specify Individual Minor Categorics
Specify Single 5-Digit ICD9 Code
Return to Previous Menu

TTMTO® P

[ Enter 5-Digit ICDY Code: 30275

FIGURE 9. Entry Screen for S-Digit ICD9 Code.




When satisfied wiih the ICDY category selections, select "R. Return to Previous
Menu” from the Data Detinttion - ICD9 Categonies” menu (;igure 9). The program will
return to the "New/Edit Data Struciure” menu (Figure 4).

4.2.2 Specitying Sex Categories
Select "B. Sex Categories” from the "New/Edit Data Structure” menu (Figure 4). The

"Data Definition - Sex” menu (Figure 10} will appear. All items wiil automatically make the
appropriate entry in the data struciure definitton with no further user input.

==

DATA DEFINITION - SEX

Combine Both Sexes
Specify Male and Female
Specify Male Only
Snecify Female Only
Return to Previous Menu

rPOOE>

FIGURE 10. Sex Category Selection Menu.

The following list describes the values extracted for each of the menu items (Figure
10):
both sexes lumped together,
maie and femaie sceparaiciy,
males only,
females only.
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When satisfied with the sex category selections, select "R. Return to Previous
Menu" from the "Data Definition - Sex” menu (Figure 10). The program will return to the
"New/Edit Data Structure” menu (Figure 4).

Select "C. Age Groups” from the "New/Edit Data Structure” menu (Figure 4). The
“Data Definition - Age Groups” menu (Figure 11 ) will appear. Iteras "A" and "B" will
automatically make the appropriate entry in the data structure definition with no (urther user
mput. Item "C” requires further inputs.

et et et

DATA DEFINITION - AGE GROUPS

A. Combine All Age Groups

B. Specify Standard Age Groups

C. Specify Nonstandard Age Groups
D. Return to Previous Mcenu

FIGURE 11. Age Group Selection Control Menu.
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The following Tist describes the values extracted for cach of the menu ttems (Figure

1)
A: all ages are iumped togetiier,
B: cach of the following stundard age groups: 15-19, 20-24, 25-29, 30-34, 25-39_40-
44, 45-49, 50-54, 55-59, 60-64. 65-69. 70-99,
C:. each aser-defined non: :ndard age group.

To specify nonstandard age groups, seleci "C. Specify Nonstandard Age Groups”
(Figure 11). The "Age Group Entry” screen (Figure 12) will appear. Enter the beginning age
of each age group, then press "ENTER.” The last entry inust be the maximum age to be
included for dat extraction. Be sure to press "ENTER” after the last entry, then press "ESC.”

-
AGE GROUP BEGINNING AGE ENDING AGE

I 18

2 25

3 30

4 35

5 40

6 45

7

8

'17

Enter Starting Ages - Press <ESC> when done

FIGURE i2. Nonstandard Age Group Entry Screen.

After "ESC" is pressed. Figure 13 will appear showing the age groups chosen. If the
selections are not correct, press "N” or "n." The program will return to Figure 12, display the
previous entries, then allow changes (see scction 4.1). After any changes are made, Figure 13
will appear again. The cycle can be repeated as many times as necessary. If the selections
arc correct (Figure 13), press "Y" or "v.” The program will return to the "Data Definition -
Age Groups” menu (Figure 11). displav a message, and then return to the "New/Edit Data
Structure” menu (Figure 4).




AGE GROUP BEGINNING AGE: ENDING AGE
| 18 24
2 25 29
3 30 34
4 35 39
5 40 45
S ==

Are the Age Groups Correct? {Y/N): Y

FIGURE 13. Nonstandard Age Greup Verification Screen.

4.2.4 Specifying Service Branch Categories

Select "D. Service Branch Categories” from the "New/Edit Data Structure” menu

(Figure 4). The "Data Definition - Service Branch” menu (Figure 14) will appear. All
appear. All items will antomatically make the appropriate entry in the data

HN ;
items will ¥

structure definition with no further uscr input.

DATA DEFINITION - SERVICE BRANCH

Combine Both Branches
Specify USN and USMC
Specify USN Only
Specify USMC Only
Return to Pre vious Menu

PCOWp

FIGURE 14. Service Branch Selection Menu.

The following list describes the values extracted ifor each of ithe menu items
(Figure 14):

A: both branches are lumped together,
B: USN and USMC scparately,

C: USN only,

D: USMC only.




When satisfied with the service branch category selections, select "R Return o
Previous Menu™ from the "Data Defimtion - Service Branch” menu (Figure 14). The
program will return to the "New/Edit Data Structure” menu (Figure 1.

4.2.5 Specifying Platform Categorics

Seiect "E. Platform Categortes” trom the "New/Edit Data Structure” menu (Figure
4). The "Data Definition - Platforms” menu (Figure 15) will appear. Itemis "A" through
“D" will automatically make the appropriate entry in the data structure definition with no
further user input. Item "E" requires further inputs.

DATA DEFINITION - PLATFORMS |

Combine All Platforms
Specify Afloat and Ashore
Specify All Ashore Platforms
Specify All Afloat Platforms
Specify Individual Platforms
Return to Previous Menu

ATO 0%

FIGURE 15. Platform Seiection Control Menu.

The following list describes the values extracted for each of the m. .u items
{Figure 15):
: all platforms [umped together.
two groups: all ashore stations and all afloat platforms,
all ashore stations lumped together,
: all afloat platforms lumped together,
cach user-specified platform.

mgoaowx

To specify major individual platfcrms, select "E. Specify Individual Platforms”
(Figure 15). The "Select Platforms” selection screen will appear (Figure 16). Follow the
instructions in section 4.1 to make selections, exit when done. The program will return to
the "Data Definition - Platform” meau (Figure 15), display a message, and then return to
the "New/Edit Data Structure” menu (Figure 4).




SELECT PLATFORMS
Ashore AVT LHD
AE BB LKA
AF CA LPH
AFS CcG LPD
AGF CCN LSD
AGS CLG LST
AGSS cv MCM
AO CVA MSO
AQE CVN PG
AOR CVS PHM
AR DD SS
ARL DDG SSBN
ARS FF SSN
AS FFG TAGS
ASR LCC WMEC
ATF LHA

Return to Previous Menu

FIGURE 16. Platform Category Sclection Screen.

4.2.6 Specifying Oceanic Region Categories

Select "F. Oceanic Regions Categories” from the "New/Edit Data Structure” menu
{Figure 4). The "Data Definition - Oceanic Regions" menu (Figure 17) will appear. Iterns
"A" and "B" will automatically make the appropriate entry in the data structure definition
with no further user input. Item "C" requires further inputs.

The following list describes the values extracted for each of the menu items
(Figure 17
A: all regions lumped together,
B: each region separately,
. each user-specified region.

- =

DATA DEFINITION - OCEANIC REGIONS

Combine All Oceanic Regions
Specify All Oceanic Regions
Specity Individual Oceanic Regions
Return to Previous Menu

FOw

FIGURE 17. Oceanic Region Selection Control Menu.




To specify individual oceanic regions. select “C. Specily Individual Oceanic
Regions” (Figure 17). The "Select Oceanic Regions” sclection screen will appear (Figure
18). Follow the instruction in section 4.1 to make selections.

J———

SELECT OCEANIC REGIONS

Atlantic - Northwest
Arctic Ocean

Caribbean & Gulf of Mexico
Atlantic - South

Atlantic - Northeast
Mediterranean

Persian Guif & Red Sea
Pacific - Northeast
Pacific - Central

Bearing Sea

Pacific - West

Pacific - Southeast
Indian Ocean

Antarctic Ocean

l Reiurn to Previous Menu

- —aed
FIGURE 18. Oceanic Region Category Selection Screen.

Exit when done. The program will return to the "Data Definition - Oceanic
Regions” menu (Figure 17), display a message, and then return to the “"New/Edit Data
Structure” menu (Figure 4).

4.2.7 Specifying Rate/Occupation Code

To specify a rate/occupation code, select "G. S$pecify Rate/Occupation Code”
(Figure 19). A query will appear under the menu as shown. Enter the desired code and
press "ENTER™, for example, enter "10." 1f a code is entered, only data for that code will
be extracted. 1f no code is entered, rate/occupation code is ignored during data extraction.
After the entry is made, the program will display a message and then return to the
"New/Edit Data Structure” menu (Figure 4).




NEW/EDIT DATA STRUCTURE

ICDY Categories

Sex Categories

Agc Groups

Service Branch Categories
Platform Categories
Oceznic Region Categories
Rate/Occupation Code
Inclusive Irates
Calculation Parameters
Cance! All Changes
Return to Previous Menu

AoTmLOoOMMmoNR >

FIGURE 19. Rate/Occupation Code Data Entry Screen.

4.2.8 Specifying Inclusion Dates

Select "H. Specify Inclusion Dates” (Figure 20). A query will appear under the
menu as shown. Enter the desired dates, pressing "ENTER" after each; for example
enter "01/01/80" and "12/31/85." If dates are entered. only data between and including
those dates will be extracted. If no dates are entered, dates will be ignored during data

~~~~~

return to the "New/Edit Data Structure” menu (Figure 4).

NEW/EDIT DATA STRUCTURE

ICD9 Categories

Sex Categories

Age Groups

Service Branch Categories
Platform Categories
Oceanic Region Categories
Rate/Occupation Code
Inclusive Dates
Calculation Parameters
Cancel All Changes
Return to Previous Menu

FeTZOTEUN®>

Enter Starting Date: 31/01/80
Enter Ending Date: 12/31/85

FIGURE 20. Inclusion Date Entry Screen.




4.2.9 Specitying Calculation Parameters

Select "1, Caiculation Parameters” froin the "New/Edit Data Structure™ menu
(Figure 4). The "Data Definition - Calculations” menu (Figure 21) will appear. Ali
itemns will automatically make the appropriate eniry in the data structure definition with
no further user input.

[ DATA DEFINITION - CALCULA “TONS

A. Calculate Totals
B. Use Default Database Derominators
R. Return to Previous Menu

FIGURE 21. Calculation Parameter Selection Menu.

The foliowing list describes vatues extracted for each of the menu items (Figure
21):

A: total number of incidences,

B: rates normalized to predefined denominators.

Item "A" 1s the defaulr; it will be used if item "B" 1s net chosen expiiciily.
When satisfied with the calcuiation parameter selectiorn, select "R. Return to Previous
Menu" (Figure 21). The program will return to the "New/Edit Data Structure” menu
(Figure 4).

4.2.1C¢ Canceling New Definition
Select "J. Cancel All Changes” (Figure 22). A warning message will appear as
shown. To cancel all changes, press "Y" or "y." To continue without canceling

changes, press "N" or "n." In either case. the program will return to the "New/Edit Data
Structure” menu (Figure 4).

4.2.11 Saving the New Data Structure Definition

After all seleciions have been made for the new data struc ure definition, the
program will be in the "New/Edit Data Structure” menu (Figure 4). Select "R. Return
to Previous Menu.” The "Data Structure Control” menu (Figure 23) will appear.




NEW/EDIT DATA STRUCTURE

ICD9 (ategories

Sex Categories

Age Groups

Service Branch Categories
Platform Categories
Oceanic Region Categories
Rate/Occupation Cede
Inclusive Dates
Calculation Parameters
Cancel All Changes
Return to Previous Menu

AOTTOTNODOE>

 ———— |

WARNING - This Option Will Destroy Ail
Active Data Strucute Changes Do You Wish to
Continue? (Y/N): N

FIGURE 22. Warning Screen for Cancellation of All New Inputs.

Select "E. Save Active Definition." The first query shown in Figure 23 will
appear. Enter the name to be given to the new data stucture definition and press
"ENTER." The name must be alphanumeric, without spaces, and between one and
eight characters long. If a previous data structure definition has been given the narne
entered, the second query shown in Figure 23 will appear. After the two queries are
answered, the program wiil reiurn to the "New/Edit Data Structure” menu (Figure 4).
Note that in order to review or print a data structure definition, it must first have been
saved.

DATA STRUCTURE CONTROL

Create/Edit Definition

Select Existing Definition
Review Active Definition
Print Active Definition

Save Active Definition
Return to Main Opiicns Menu

FEOOw>

-

Enter Name of Data Defimition to Save: TEST
Definition Exists. Overwrite (Y/N): N

FIGURE 23. Save Data Structure Definttion Query Screen.
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4.3 Retrieving and Editing 2 Data Structure Detinition

This section describes the techniques for editing an existing data structure definition.
The techniques are, tfor the most part, identical to those of section 4.2 for entering a new
definition (with the exceptions noted). For the basic techniques. refer to section 4.2.

4.3.1 Editing an Existing Data Structure Definition

Epibase automatically detects when information being entered is new or when it is
part of an existing data structure definition. A existing definition 1s edited vsing the same
menus and techniques as for entering a new definition (see section 4.2) . The only
difference is that previous entered selections will appear when menus, data entry screens,
and category selection screens are selected. Any entry can be changed at any time.

Changes do not become permanent unti the edited data structure defirition has been
saved (section 4.2.10). Therefore, changes must be saved before they can be reviewed or
printed. If a definition is edited and then saved under a name other than its criginal name,
the original definition ;till exists under the old name. The new name becomes the name of
the active definition.

4.3.2 wetrieving an Existing Data Structure Definition

From the "Main Options Menu (Figure 2) select "A. Define Data Structure.” The
"Data Structure Control" menu will appear {(Figure 24).

Select "B. Select Existing Definition” and the query shown will appear. Enter the
name of a previously saved data structure definition and press "ENTER." The name must be
alphanumeric, without spaces, and between one and eight characters long. For example,
enter "TEST1."

DATA STRUCTURE CONTROL

Create/Edit Definition

Select Existing Definition
Review Active Definition
Print Active Definition

Save Active Definition
Return to Main Options Menu

ATOUOwe

FIGURE 24. Existing Definition Selection Query Screen.

If the defirition name does not exii, the warning message will appear. After reading
the message, press any key and the program will return to the "Data Structure Control”
menu. If the definition name does exist, the definition 1s read into the program
automatically and beccomes the active definition, and 1s available tor editing or other
operations.




4.4 Data Structure Defimtion Uiility Functions

Two utility funtions are useful for developing new data strueture definitions or editing
old ones. These functions are used to review the active definition on the screen and to print
the active definition.

4.4.1 Reviewing the Active Detinition

To review the active data structure definition, select "C. Review Active Definition”
from the "Data Structure Control” menu (Figure 25). If no definition has been made active or
if a new definition has not been previously saved, the error message shown will appear. After
reading the message, press any key to return to the "Data Structure Control” menu.

If the data structure definition is currently active, the definition will appear on the
screen and can be scrolied and viewed using the ARROW, PGUP. and PGDN keys. Figure
26 is an example of a data structure definition.

DATA STRUCTURE CONTROL

Create/Edit Definition

Select Existing Definition
Review Active Definition
Print Active Definition

Save Active Definition
Return to Main Options Menu

PmTOw

Defimition Must Have Been Saved Before It Can Be Viewed
Press Any Key to Continue

FIGURE 25. Review Acrive Definition Selection and Warning Screen.

DATA STRUCTURE DEFINITION - TEST!

ICDY CATEGORIES: (9)
Code description

Rubella

Herpes zoster

Herpes simplex

Cowpox

Mosquite-Borne Viral I-neephalitis
8 Viral Hepatitis

9 Other Viral Discases

~N Lt

FIGURE 26. Example Data Stiucture Detinition
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SEX:
Code  description

2 Male and Female Separately

ACE GROUPS: (4)
Start  End

18 24
25 29
30 34
35 40

SERVICE BRANCES:
Code description

3 USN Only

PLATFORMS: (5
Code description

1 Ashore
4 AFS
27 DD
28 DG
36 LPH

OCEAN REGIONS: (2)
Code description

3 Caribbean Sea and Gulf of Mexico
12 Pacific Ocean - Southwest

RATE/OCCUPATION:
Code description

10 Machinist

CALCULATION PARAMETERS:
Code description

1 Caiculate Totals Ounly

INCLUSIVE DATES:
Start Stop

01/01/80  12/31/85

FIGURE 26. (continved)
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4.4.2 Prntiig the Active Detimtion

To print the active data structure defimtion, select "D, Print Active Definition”
from the "Data Structure Control” menu (Figure 27). 1f no definition has been made active
or if a new dctinition has not been previously saved, the error message shown will appear.
After reading the message, press any key to return to the "Data Structure Control™ menu. It
the data structure definition is currently active, the definition will be printed. The printout
will appear as in Figure 26.

DATA STRUCTURE CONTROL

Create/Edit Definition

Select Existing Definition
Review Active Definition
Print Active Definition

Save Acuve Definition
Return to Main Options Menu

—

DMOO®D >

Definition Must Have Been Saved Before It Can Be Viewed
Press Any Key to Continue

FIGURE 27. Review Active Definition Seiection and Warning Screen.

4.5 Data Extraction

In this section, the method of extracting data accerding to a data structure definition
created and saved using the methods of section 4.2 through 4.4 is presented. As before,
when Epibase is invoked, the "Main Options Menu" appears (Figure 28),

MAIN OPTIONS MENU

A. Define Data Structure
B. Extract Data
Q. Exit Program

FIGUKE 28. Main Options Menu.

Select "B Extract Data.” The "Data Extraction” menu (Figure 29) will appear.
Select "A. Perform Data Extraction” and the "Enter Name" query will appear. Enter the
name of a previously saved data structure definition and press "ENTER.” The name must
be alphanumeric, without spaces, and between one and cight characters long. For example,
enter "TESTI1."




Pt o

DATA EXTRACTION

Pertorm Data Extraction
Review Data on Screen
Output Data to Printer

Return to Main Options Menu

rROT P

Enter Name of Data Definiticn to Make Active: TEST]I

Extracung Data - Please Wait
Definition Does Nou Exist
Data Extraction Complete
Press Any Key to Continue

FIGURE 29. Data Extraction Query and Message Screen.

If the data structure definition name does not exist. the warning message will
appear. Press any key to return to the "Data Extraction” Menu. If the name does exist, the
definition will be read into the program, made the active definition, and data extraction
will begin. While data is being extracted, the "Extracting Data - Please Wait" message will
remain on the screen. When data extraction is complete, the "Data Extraction Complete”
imcssage will appear. When the latter appears, press any Key to return to the :Daa
Extraction” menu.

4.6 Data Extraction Utility Functions

There are two data extraction utility functions. Oue is used to view and the other to
print the extracted data. Both functions are discussed in this section. The output of both
functions are raw ASCII data files containing the extracted data.

4.6.1 Reviewing Extracted Data

Select "B. Review Data on Screen” from the "Data Extraction” menu (Figure 30).
If no daia has been extracted based on the current active datua structure detinition. the crror
message will appear.  Atter reading the message. press any Kev to return 1o the "Data
Extraction” menu.

It data Yas been extracted based on the current active data structure feiinition, the
data will appear on the screen in a form that can be scrolled and viewed using the
ARROW, PGUP. and PGDN keys.




DATA EXTRACTION

Perform Data Extraction
Review Data on Screen
Quiput Data to Printer

Return to Main Options Mcnu

cOT>

Data Must Have Been Extracted Before It Can Be Viewed

Press Any Key to Continue

FIGURE 30. Data Review Selection Screen.

4.6.2 Printing Extracted Data

Select "C. Output Data to Printer” from the "Data Extraction” menu (Figure 31). If
no data has been extracted based on the current active data structure definition, the error
message will appear. If a hardware error occurs sending the data to the printer. the "Printer
Not Ready" message will appear. After reading the message, press any key to return to the
"Data Extraction" menu.

If data has been extracted based on the current active data stucture definition and
the printer is ready, the data will be printed.

DATA EXTRACTION

Perform Data Extraction
Review Data on Screen
Output Data to Printer

Return to Main Options Menu

POW >

Data Must Have Been Extracted Before It Can Be Viewed

Printer Not Ready
Press Any Key io Continue

FIGURE 3. Data Print Selection Screen.




5.0 EPILIMIT: ICD9-CM RATE SURVEILLANCL

This section describes the Epilimit rate suiveillance module.  Epilimit has three
functions in all: automatic and on-demand rate surveillance and quality control. Automatic
rate surveillance and quality conirol are invoked by EPISYS without user intervention. On-
demand rate surveillunce is called by the user, but 1s automatic in its operation after it is
invoked.

5.1 Automatic and On-Demand Rate Surveillance

Automatic rate surveillance is completety transparent to the user. On-demand rate
surveillance is called by the user and then the remainder of its operation is completely
transparent. This section sets forth the statistical techniques for both processes.

It was found during the development and testing of Episam that almost all of the 130
minor ICD9-CM categories showed a periodicity with two strong peaks of less that one
week. Upon further investigation, these peaks were found to be related to the operation
schedule of USN and USMC clinics. Therefore, the lower resolution limit for the detection
of ICD9 rate trends over time is taken as one week and ail Epilimit procedures operate on
weekly averaged rates.

Each of the 130 minor 1ICD9 categories is analyzed separately and independently
trom one another The fvllowing dependent variables are analyzed for each minor ICD9
category: (1) total number of incidences, and (2) normalized rates. In addition, both
dependent variables are analyzed within each cell of a standard multidimensional data
struction that differs between automated and on-demand surveillance. Automated
surveillance uses a data structure defined by service branch, pay grade, assignment, and
ocean region. On-demand surveillance uses a data structure created by Epibase; it is based
on the independent variables used by the automated process plus sex. age group, and
inclusion dates.

The following discussion shows the calculations for a single analytical cell. For total
number of incidences, the dependent variables is
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where i = 1. 2. ... (week since the beginning of the data set), N, is the total for day J, and s, 18
the starting day for week i.




For normahized rates
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where D, is the appropriate denominator for the data structure cell and week. From this
point, both deperdent variables are treated alike and are henceforth referred to simply as the
dependent variable.

The analysis uses a simple regression iechnique to detect trends in the dependent
variable. The regression model is

2
yi = b(’ + b,Zl + bzzl (3)
where
]
Z = Y (x;- 1) (4)
J-1

and it is the predetermined {expecied) 1aic of total valuc that is th

i=1,2 ...,nwherenis the number of weeks in the analysis.
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Note that Z; is a cumulative sum of "i” deviations since the beginning of the
analysis. If no trends occur in the analysis, X; - It is a random error with zero mean ard ¥;
(equation 4) 1s a sum of the errors, also \.ith zero mean. If, however, X; shows a trend
away trom g beginning at some week "k”, then

:
Zi= Y (5 - ) + (i - k)8 (5)
J-1

where 9 is the mean deviation. There is now the original random element with zero mean
(cquation 4) plus a systematic component that increases with each new surveitlance week.
Any trend will thus be indicated by a change in slope in equation 3 (b; and b> = 0). Note
that b, represents the "zero intercept” and 1s assumed to be always zero.

As each new week is added, equation 3 1s estimated and the coefticients (6, and
b») are tested for deviation from zero. To illustrate this procedure, let Z be the matrix of
values derived from equation 4 (Z and Z2) and let Y be the vector of values from equatioi:
3. In matrix terms, the coefficients are estimated as




b, = (Z'Z2)y (Z'Y]. (6)

Now the sums of squares total (SST). regression (SSR), and error (SSE) are
SST =YY
SSR = b, (Z'Y) (7
SSE = 88T - SSR

and the variance as

oo SE ®)
Finally the test statistic is calculated as
T= i ©)
§? Cj;
where
Ci=(2"2) ”l (10)

and 7 is distributed as Student's 7 with i-3 degrees of freedom. It Pr(T #0) > I - o,
then a significant trend has been detected and is reportea.

5.2 Quality Control

Quality control involves two steps: (1) an automated procedure o detect possible
prob em areas. and (2) possible hand-checking if serious problems are detected. In the
automated procedurc. cach encounter 1s defined as a data record. Each variable is
termed a data element. As records are manipulated by Epibase. they arc error checked.
Each data element that 15 out of range is counted as one data 2iror: thus there can be
moie than one data error per record. Each required data element that is imissing 1s alse
counted as a data error.




The probability of an error in a record is defined as

.
5

-
"
-

p = — (I

P

H
~

where data records are arranged in batches of size "N,” the number of data elements in

record "i" is defined as “m;.” and the number of data errors in record "i" is defined as a;

With these definitions, the following procedure is an exact test for Ho: p <¢, where ¢ is
predefined maximum allowable error rate.

Batch records in groups of size “N.” Randomiy choose “n” records from the batch

7

and cbtain m; and q, for each of the “..” records. When choosing a value for "n, " choose

oo

the smallest "n” such that

_n

Now compute "p” from equation 11, substituting "»"” for "N in the summation. Then
calculate the following mean and variance

n
nz:—,’,—ani (13)
1=/
n(/-;\'—"‘) n 5 1 '
\'ar(n,,) = m—— Z a; - 2/)2(:,— n;o+opt2om; (14)
(n-lym= =y i=] i=/

So long as the criterion of equation 12 15 met, thie following standard normal test statistic
can be calculated:




The null hypothesis Ho: p < e is rejected if Pr(T > 0) > ] - o, indicating that the
maximum allowable error rate has been exceeded; 7 is distributed as a standard normal
with "n-1" degrees of freedom. If the null hypothesis is rejected, the entire batch of
"N" records must be carefully hand-checked and corrections made.
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